Attorney Docket No.: 07105.0012 


UNITED STATES PATENT APPLICATION 

FOR 

MONITORING SYSTEM FOR LEAK PREVENTION AND DETECTION 

BY 

HAROLD F. BOOLES 


New U.S. Patent Application 
Attorney Docket No.: 07105.0012 


DESCRIPTION OF THE INVENTION 


FINNECAN 
HENDERSON 
FARABO W 
GARRETT & 
DUNNERiikf 

1 300 I Street, NW 
Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finnegan.com 


Field of the Invention 


[001] The invention relates to a monitoring system for use in a pipe line through 


is 


which a liquid, particularly a petroleum product passes. The monitoring system 
particularly adapted for leak detection and/or leak prevention in a pipe line. 


Background of the Invention 

[002] In applications, such as a service station for motor vehicles, it is critical 
that provision be made for monitoring these systems, particularly for leak detection 
and/or leak prevention. Otherwise, the ambient area and environment may be polluted 
if leakage occurs. 

[003] In a conventional service station for motor vehicles, the petroleum product, 
commonly termed gasoline, is stored in an underground tank. The product is pumped 
through a pipe line to the above ground product dispenser, commonly termed a gasol 
pump. The pipe line conventionally consists of two pipes with one contained within the 
other and being of relative cross sectional area so as to provide an interstitial space 
between the pipes along the pipe line. In the event of leakage of product flowing 
through the inner or primary pipe of lesser cross-sectional area, the leaking product will 
flow into the interstitial space rather than the ambient environment. This leaked product 
from the interstitial space is then diverted to a sump where it is maintained until removal 
thereof. 


me 


[004] The interstitial space is monitored for leak detection. It is known to 
various vacuum and/or hydrostatic systems for this purpose. 


use 
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SUMMARY OF THE INVENTION 

[005] In accordance with the invention of the instant application, a system is 
provided for use in a pipe line that is characterized by the capability of both leak 
detection and/or leak prevention by the use of a fitting that permits both of these 
functions, as well as other monitoring functions. 

[006] Accordingly, there is provided a monitoring system for use in a pipe line 
adapted for leak prevention and/or leak detection in a pipe line constituting a first pipe 
through which a liquid passes positioned and contained within a second pipe having an 
inside diameter greater than the outside diameter of the first pipe to provide an annular 
through passage surrounding the first pipe. The system further includes a fitting 
connected to the second pipe. The fitting has a through passage in liquid connection 
with the first pipe. Further, the fitting has at least one port connected to the annular 
through passage via an annular passage surrounding the through passage of the fitting. 
The first port is connected to means for detecting liquid leakage from the first pipe. A 
second port may be provided and adapted for removal of liquid leakage from the 
annular through passage. 

[007] The monitoring system further includes means for detecting liquid leakage 
from the first pipe, including means for monitoring vacuum within the annular through 
passage and producing a signal indicating liquid leakage upon any vacuum reduction. 
The second port may be connected to a liquid container to prevent liquid leakage from 
entering the ambient environment. 

[008] The pipe line is connected at one end thereof to an underground liquid 
storage tank and at another end to an above ground liquid dispenser. 
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BRIEF DESCR IPTION OF THE DRAWINGS 

[009] The accompanying drawings, which are incorporated in and constitute a 
part of this specification, illustrate a preferred embodiment of the invention and, together 
with the description, serve to explain the objects, advantages, and principles of the 
invention. 

[0 1 0] Figure 1 is a somewhat schematic, cross-sectional view of one 
embodiment of a monitoring system for leak prevention and leak detection in a pipe line 
in accordance with the invention; 

[01 1] Figure 2 is a cross-sectional view of an annular fitting constituting a 
component of the monitoring system; 

[012] Figure 3 is a cross-sectional view of an alternate annular fitting 
constituting a component of the monitoring system; and. 

[013] Figures 4A, B and C constitute cross-sectional views of specific 
monitoring functions that may be performed using the fitting of Figure 2. 

DETAILED DESCRIPTION 

[014] With reference to the drawings, and for the present to Figure 1 , there 
shown a conventional system for delivering liquid, such as a petroleum product from 
underground tank (not shown) to a liquid dispenser (not shown). In accordance with 
embodiment of the invention, tank sump 10 has a pump 12 with a swing joint or flex 
connection 14 that is connected to fitting 16. The fitting 16, as shown in detail in Figure 
2, has a central through passage 18 and an annular passage 20 terminating at leak 
detection port 22 and leak prevention port 24. 
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[015] Upon connection of the fitting 1 6 to the system, the passage 1 8 
communicates with pipe 26 and the annular passage 20 communicates with the 
interstitial space 28 defined between pipe 26 and pipe 30. 

[016] The leak detection port 22 is connected through the annular passage 20 
to the interstitial space 28 via tubing 32 to a vacuum sensor 34, which is in turn 
connected to a conduit extending to a control monitor (not shown). 

[017] The leak prevention port 24 may be connected to a sealed container 36, 
as shown in Figure 4A, wherein liquid leaking into the interstitial passage 28 may be 
contained until removal. 

[018] The fitting 16 through the use of leak detection port 22 and leak 
prevention port 24, therein provide through the use of a single fitting both leak detection 
and leak prevention functions, thereby simplifying the monitoring system. 

[019] Alternately, as shown in Figure 4B, port 24 may be closed by use of a 
removable plug 38 to permit periodic inspection for liquid leakage. 

[020] As another alternative, port 24 may be used as a connection to adjacent 
pipe line circuits by the use of a connecting pipe 40, as shown in Figure 4C. 

[021] An alternate annular fitting is shown in Figure 3 and designated as 42. 
This fitting may be similar in all aspects to the fitting of Figure 2, and differs only in 
having a single port 44. As with fitting 16 of Figure 2, an adapter spigot 46 may be 
provided to facilitate connection of fitting 42 to a pump 12, as shown in Figure 1 . The 
port 44 maybe used to perform the same function as port 22, as shown in Figure 2 and 
described herein above. 
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